Activated signal transducers and activators of transcription 3 signaling induces CD46 expression and protects human cancer cells from complement-dependent cytotoxicity.
CD46 is one of the complement-regulatory proteins expressed on the surface of normal and tumor cells for protection against complement-dependent cytotoxicity. Cancer cells need to access the blood circulation for continued growth and metastasis, thus exposing themselves to destruction by complement system components. Previous studies have established that the signal transducers and activators of transcription 3 (STAT3) transcription factor is persistently activated in a wide variety of human cancer cells and primary tumor tissues compared with their normal counterparts. Using microarray gene expression profiling, we identified the CD46 gene as a target for activated STAT3 signaling in human breast and prostate cancer cells. The CD46 promoter contains two binding sites for activated STAT3 and mutations introduced into the major site abolished STAT3 binding. Chromatin immunoprecipitation confirms binding of STAT3 to the CD46 promoter. CD46 promoter activity is induced by activation of STAT3 and blocked by a dominant-negative form of STAT3 in luciferase reporter assays. CD46 mRNA expression is induced by interleukin-6 and by transient transfection of normal human epithelial cells with a persistently active mutant construct of STAT3, STAT3C. Furthermore, we show that inhibition of STAT3-mediated CD46 cell surface expression sensitizes DU145 prostate cancer cells to cytotoxicity in an in vitro complement lysis assay using rabbit anti-DU145 antiserum and rabbit complement. These results show that activated STAT3 signaling induces the CD46 promoter and protects human cancer cells from complement-dependent cytotoxicity, suggesting a potential mechanism whereby oncogenic signaling contributes to tumor cell evasion of antibody-mediated immunity.